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基于 ISSR 分子标记的野生山莨菪遗传多样性研究 
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摘  要：目的  通过对甘肃、青海山莨菪 Anisodus tanguticus 遗传多样性研究，为野生山莨菪资源的保护提供依据。方法  采
用 ISSR 分子标记技术，对 11 个野生山莨菪居群的 127 份 DNA 进行扩增，对其扩增条带进行遗传多样性分析，在所得遗传

距离的基础上进行 UPGMA 聚类和 Mantel 检验地理距离，对野生山莨菪居群间遗传多样性差异进行分析。结果  10 条 ISSR
引物共检测到 131 个条带，每条引物 11～15 个，平均 13.1 个，共 858 个多态性位点；居群平均多态性位点百分率（PPB）
59.54%；Nei’s 遗传多样性指数（H）为 0.220 4，Shannon 信息指数（I）为 0.325 4；遗传距离变化范围 0.073 3～0.306 2；
Mantel 检验 P＝0.002。结论  11 个野生山莨菪居群间具有较高的遗传多样性，各居群间遗传距离与地理距离显著相关，甘

肃，青海山莨菪居群间存在较高多态性，物种遗传多样性较为丰富，对野生山莨菪资源的保护与可持续利用提供了参考。 
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Genetic diversity research on Anisodus tanguticus based on ISSR molecular markers 
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Abstract: Objective  In order to provide some information for the domestication and protection of wild Anisodus tanguticus, 
therefore to analyze the genetic polymorphism and the relationship of A. tanguticus from Gansu and Qinghai province in China.  
Methods  The amplifying products from 127 DNA based on ISSR makers technique were used to analyze the genetic diversity of 11 
populations of wild A. tanguticus. The clustering analysis of the unweighted pair-group method with arithmetic average (UPGMA) and 
making Mantel test on geographic distance were carried out on the basis of genetic distance abtained, then a dendrogram was 
constructed. Results  Total 131 alleles were amplified by using 10 ISSR primers. The number of alleles in per primer range was 11—
15 with an average of 13.1, and 858 polymorphic loci were got finally. The average percentage of polymorphic loci (PPB) was 59.54%. 
The Nei’s gene diversity (H) and Shannon’s information index (I) were 0.220 4 and 0.325 4 respectively. The genetic distances range 
was 0.073 3—0.306 2, and Mantel test P = 0.002. Conclusion  The genetic polymorphism among 11 populations of A. tanguticus is 
relatively abundant and there is a directly relationship between genetic distance and geographical distribution among them. There is a 
high polymorphism among A. tanguticus populations between Gansu and Qinghai and the plentiful genetic diversity of species can 
provide a reference for the protection and sustainable utilizing of wild A. tanguticus resources. 
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山莨菪 Anisodus tanguticus (Maxim.) Pascher 为
茄科（Solanaceae）、山莨菪属 Anisodus Link et Otto
多年生宿根草本，别名樟柳参、藏茄、樟柳（青海）、

唐冲那保（藏语译音）、唐冲稿乌（四川），是我国

较常用藏药之一[1]，在藏药上常以种子及根入药，

被《中国生物多样性红色名录》收录，在中国《国

家重点保护野生植物名录》被列为国家 II 级保护植

物[2]，是具有生物多样性国际意义的保护物种。山莨

菪含有多种生物碱，主要供制药厂作为制药原料[3]。

近年来随着世界对中药的认可，中药生产的工业化， 
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图 2  基于 ISSR 标记山莨菪 11 个居群聚类图 

Fig. 2  UPGMA dendrograms of genetic relationships 
among 11 A. tanguticus based on ISSR markers 

 
图 3  基于 ISSR 数据获得的 11 个野生山莨菪居群地主坐

标三维图 
Fig. 3  Three-dimensional figure of first three main 
coordinates based on ISSR data obtained from 11 species of 
wild A. tanguticu populations 

表 6  山莨菪 11 个野生居群间地理距离 (左下角) 及其地理距离的自然对数 (右上角) 
Table 6  Geographical distance (Km) (left corner) and the natural logarithm of geographical distance t (right corner) among 11 
wild A. tanguticus populations 

居群 1 2 3 4 5 6 7 8 9 10 11 

1 **** 5.107 2 5.209 4 5.121 6  4.774 0 4.916 0 5.990 2 6.077 1 5.929 4 6.130 6 5.368 8 

2 165.206 3 **** 5.553 5 5.499 9  4.769 7 4.883 8 5.880 5 6.006 5 5.883 9 5.964 3 5.607 7 

3 182.978 0 258.149 7 **** 2.749 6  4.943 7 4.858 8 5.571 2 5.651 6 5.402 3 5.834 8 3.577 2 

4 167.599 9 244.675 6 15.636 3 ****  4.844 6 4.762 0 5.598 7 5.684 6 5.444 6 5.850 6 3.886 8 

5 118.396 8 117.880 8 140.295 3 127.047 7 ****  3.073 8 5.667 4 5.799 8 5.614 4 5.839 2 5.048 8 

6 136.462 3 132.131 4 128.866 1 116.974 5 21.623 9 **** 5.591 2 5.732 4 5.532 3 5.780 0 4.944 8 

7 399.475 1 357.998 2 262.747 7 270.072 5 289.273 8 268.058 1 **** 3.950 4 4.059 1 4.476 1 5.439 4 

8 435.750 1 406.044 9 284.758 0 294.287 2 330.236 9 308.694 1 51.955 6 **** 4.140 6 4.693 3 5.521 8 

9 375.913 9 359.215 0 221.917 1 231.496 1 274.353 1 252.730 8 57.921 2 62.842 8 **** 4.977 9 5.232 8 

10 459.716 5 389.289 7 341.982 2 347.428 3 343.507 9 323.765 0 87.889 4 109.216 5 145.168 9 **** 5.742 0 

11 214.613 2 272.515 2 35.772 1 48.756 3 155.840 2 140.448 1 230.313 8 250.093 3 187.317 5 311.698 1 **** 

 

图 4  地理距离自然对数和遗传距离 Mantel 检验 
Fig. 4  Mantel test between geographical distance and 
genetic distance 

明不同山莨菪居群的遗传距离与地理距离显著地

相关。 
4  讨论 

遗传多样性是生物多样性的基础，是重要的生

物资源，所有的遗传多样性都是发生在分子水平，

遗传变异的产生，形成了丰富的遗传多样性[15-17]。

PPB 是衡量物种遗传变异水平高低的一个重要指

标，是度量遗传多样性的重要参数[18]。本研究通过

筛选出 10 条 ISSR 引物对野生山莨菪 11 个居群共

127 份样本进行 PCR 扩增，共产生了 131 条扩增带，

其中有 130 条具有多态性，127 份野生山莨菪多态

性位点平均比率为 92.46%。物种的地理分布范围往
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